The galU gene of Streptococcus pneumoniae that codes for a UDP-glucose pyrophosphorylase is highly polymorphic and suitable for molecular typing and phylogenetic studies.
The enzyme UTP-glucose-1-phosphate uridylyltransferase (UDP-glucose pyrophosphorylase, UDPG:PP) is synthesized by practically all organisms, although prokaryotic UDPG:PPs are evolutionarily unrelated to the eukaryotic counterparts. The primary structure of prokaryotic UDPG:PPs is well conserved, although little information exists on the polymorphism of the genes coding for these enzymes. It has been reported that the galU gene encoding the Streptococcus pneumoniae UDPG:PP is absolutely required for the synthesis of the capsular polysaccharide, a sine qua non prerequisite for virulence. A 594 bp fragment covering 66% of the galU gene from 37 pneumococcal isolates and the type strains of Streptococcus mitis, Streptococcus oralis, Streptococcus gordonii, Streptococcus sanguinis, Streptococcus salivarius, and Streptococcus sobrinus has been amplified by PCR and sequenced. Up to 21 different alleles were found in S. pneumoniae. They possess a mosaic-like structure and belong to, at least, two evolutionarily distinct families that show a sequence divergence of 15-20%. In spite of its marked polymorphism, phylogenetic relationships among pneumococcal strains deduced from the galU gene matched those previously established by using alternative approaches. Comparison of the pneumococcal galU alleles with those from other streptococci indicated the existence of a complex network of genetic interchange. The galU gene represents an informative marker to be used alone or in conjunction with other molecular typing methods.